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1970’s 970 s

1)  Wavefunctions were rather primitive.

2)  Optical potentials for p and t not well known.

3)  Claim that two-step (t,d) (d,p) was important.

4)  Calculations  were not absolute and had to normalized by factors of 
up to 10 to give agreement data (unhappyness factors)

5) Pairing correlations are certainly important for  J=0 (p,t) 
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30Mg(t,p)32Mg

10 5(7) mb 6 5(5) mb
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10.5(7) mb    6.5(5) mb



Fresco – Ian Thompson 

P f A l Si i’ h i (2011)
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Part of Angelo Signoracci’s thesis (2011)
used this for 30Mg(p,t)32Mg 
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http://www.int.washington.edu/PROGRAMS/11-2d/p://www. .was g o .edu/ OG S/ d/

1) Report on Challenges for Nuclear Reaction Theory

2) Talks online

3) Mirror websites for reaction codes

http://www.nndc.bnl.gov/codes/

http://www nscl msu edu/ brown/reaction codes/home htmlhttp://www.nscl.msu.edu/~brown/reaction-codes/home.html
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Fresco – Ian Thompson 
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i ( ) lDirect (p,t) plus 
sequential (p,d) (d,t)

Direct (p t)Direct (p,t)
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TNA (two-nucleon overlap amplitudes) contain all of the nuclear N ( wo uc eo ove ap a p udes) co a a o e uc ea
structure input.

The program fr2in contains the mass table and a sets of global optical 
potentials some of which are used as “defaults”

For the bound states we take Woods-Saxon potential with the well-depth 
dj d h lf f h l iadjusted to half of the two-nucleon separation energy. 

Finte-range DWBA
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Th k t J ff T t i f th b tiThanks to Jeff Tostevin for these subroutines 
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Example of the intermediate states 64Zn(p,t)62Zn
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Full value from TNA
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E f fi i d 2+Energy of first excited 2+ states

208Pb(p, t)206Pb
58Ni(p, t)56Ni
46Ca(p, t)48Ca

46Ca(t, p)48Ca
30Mg(t, p)32Mg

40Ca(p,3He)38K
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58Ni(p,t)56Ni (near the proton drip line)
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58Ni(p,t)56Ni

Simplest shell model 
configurationsg
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46Ca(p, t)48Ca

Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



Alex Brown, Bertsch-fest, Sep 8, 2012



TNA

Cluster factors
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46C ( )48C46Ca(t, p)48Ca
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(1) Normal     
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12C(t p)14C
σ

C(t,p) C 
46Ca(t,p)48Ca 
48Ti(t,p)50Ti   
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30Mg(t,p)32Mg

10 5(7) mb 6 5(5) mb
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10.5(7) mb    6.5(5) mb



If 32Mg is inside the island of inversion then gs is dominated by (B)  
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(1) Normal     
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(2) Inverted     

E i dExcited state
very small      
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40 3 3840Ca(p,3He)38K
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sd-shell( 3He,p) pn-correlations (RIKEN)
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1)     Two-particle transfer reaction including the sequential channels are  

Concluding Remarks
) wo pa c e a s e eac o c ud g e seque a c a e s a e

now easy to do. S=1, T=0 deuteron channel has been included.

2)     How important is the S=0, T=1 deuteron channel – will put in as a 
effective bound state soon…..

3)     Global optical potentials usually do not work well.

4)     Is it possible to include some (p, t) data in the determination of 
global optical potentials, or (more importantly) can these potentials 
be microscopically derived?be microscopically derived?

5) Two-nucleon transfer reactions will be used to determine the 
structure and correlations in neutron-rich nuclei - theory must bestructure and correlations in  neutron rich nuclei theory must be 
further improved.

6) It is not easy to understand the present (t, p) data for the excited 
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) y p ( , p)
state in 32Mg.


